











































































$FNQRZOHGJHPHQWV :H ZRXOG OLNH WR WKDQN *LOOHV 9DQQXVFRUSV IRU KHOSIXO







IRU XQGHUVWDQGLQJ WKH RUJDQL]DWLRQ RI VHPDQWLFPHPRU\ LQ WKH KXPDQ EUDLQ:KLOH
WKHUHLVDODUJHERG\RIUHVHDUFKRQWKHQHXUDOSURFHVVLQJRIGLVWLQFWREMHFWFDWHJRULHV
WKH RUJDQL]DWLRQ RI DFWLRQ FDWHJRULHV UHPDLQV ODUJHO\ XQNQRZQ ,Q SDUWLFXODU LW LV
XQNQRZQLIGLIIHUHQWDFWLRQFDWHJRULHVIROORZDVSHFLILFWRSRJUDSKLFDORUJDQL]DWLRQRQ
WKH FRUWLFDO VXUIDFH DQDORJRXVO\ WR WKH FDWHJRU\VSHFLILF RUJDQL]DWLRQ RI REMHFW
NQRZOHGJH+HUHZHWHVWHGZKHWKHUWKHQHXUDOUHSUHVHQWDWLRQRIDFWLRQNQRZOHGJHLV
RUJDQL]HG LQ WHUPV RI QRQVRFLDO YV VRFLDO DQG REMHFWXQUHODWHG YV REMHFWUHODWHG
DFWLRQV UHVSHFWLYHO\ VRFLDOLW\ DQG WUDQVLWLYLW\ KHUHDIWHU:HK\SRWKHVL]HG DPDMRU
GLVWLQFWLRQ RI VRFLDOLW\ DQG WUDQVLWLYLW\ DORQJ GRUVDO DQG YHQWUDO ODWHUDO
RFFLSLWRWHPSRUDOFRUWH[/27&UHVSHFWLYHO\8VLQJI05,EDVHGPXOWLYR[HOSDWWHUQ
DQDO\VLV 093$ ZH LGHQWLILHG QHXUDO UHSUHVHQWDWLRQV RI DFWLRQ LQIRUPDWLRQ
DVVRFLDWHG ZLWK VRFLDOLW\ DQG WUDQVLWLYLW\ LQ ELODWHUDO /27& 5HSUHVHQWDWLRQDO
VLPLODULW\DQDO\VLV56$UHYHDOHGDGLVVRFLDWLRQEHWZHHQGRUVDODQGYHQWUDO/27&
:HIRXQGWKDWDFWLRQUHSUHVHQWDWLRQVLQGRUVDO/27&DUHVHJUHJDWHGDORQJIHDWXUHVRI
VRFLDOLW\ ZKHUHDV DFWLRQ UHSUHVHQWDWLRQV LQ YHQWUDO /27& DUH VHJUHJDWHG DORQJ
IHDWXUHV RI WUDQVLWLYLW\ ,Q DGGLWLRQ UHSUHVHQWDWLRQV RI VRFLDOLW\ DQG WUDQVLWLYLW\
IHDWXUHV ZHUH IRXQG PRUH DQWHULRUO\ LQ /27& WKDQ UHSUHVHQWDWLRQV RI VSHFLILF
VXEW\SHVRIDFWLRQVVXJJHVWLQJDSRVWHULRUDQWHULRUJUDGLHQWIURPFRQFUHWHWRDEVWUDFW








OLPLWHG+HUHZHGLVFRYHUHG DGRUVDOYHQWUDO GLVWLQFWLRQRI DFWLRQV LQ/27&GRUVDO
/27& UHSUHVHQWV DFWLRQV EDVHG RQ VRFLDOLW\ KRZ PXFK DQ DFWLRQ LV GLUHFWHG WR
DQRWKHU SHUVRQ LQ SUR[LPLW\ WR SHUVRQ NQRZOHGJH %\ FRQWUDVW YHQWUDO /27&
UHSUHVHQWVDFWLRQVEDVHGRQWUDQVLWLYLW\KRZPXFKDQDFWLRQLQYROYHVWKHLQWHUDFWLRQ
ZLWKLQDQLPDWHREMHFWVLQSUR[LPLW\WRWRROVDUWLIDFWVLQYHQWUDO/27&VXJJHVWLQJD
PXWXDOO\ GHSHQGHQW RUJDQL]DWLRQ RI DFWLRQV DQG REMHFWV ,Q DGGLWLRQ ZH IRXQG D
SRVWHULRUWRDQWHULRU RUJDQL]DWLRQ RI WKH /27& IRU FRQFUHWH DQG DEVWUDFW






7R EH DEOH WR LQWHUDFW ZLWK RXU HQYLURQPHQW ZH QHHG WR UHFRJQL]H REMHFWV DQG
XQGHUVWDQG DFWLRQV RI RWKHUV+RZ WKH EUDLQ DFKLHYHV WKLV WDVNKDV EHHQ UHVHDUFKHG
LQWHQVLYHO\LQWKHODVWGHFDGHV
5HVHDUFKGHPRQVWUDWHGWKDWGLVWLQFWREMHFWFDWHJRULHVDUHUHSUHVHQWHGLQDV\VWHPDWLF
WRSRJUDSKLFDO RUJDQL]DWLRQ LQ RFFLSLWRWHPSRUDO FRUWH[ 27& &KDR HW DO 
.RQNOHDQG&DUDPD]]D%\FRQWUDVWWKHUHSUHVHQWDWLRQRIDFWLRQFDWHJRULHVLV
OHVVZHOO XQGHUVWRRG 3LOORQ DQG G
+RQLQFWKXQ  ,Q SDUWLFXODU LW LV XQFOHDU LI
DFWLRQVDUHWRSRJUDSKLFDOO\RUJDQL]HGDORQJFHUWDLQVDOLHQWGLPHQVLRQV
7ZR DUJXPHQWV VXSSRUW WKLV DVVXPSWLRQ )LUVW DFFRUGLQJ WR WKH 'RPDLQ6SHFLILF
+\SRWKHVLV GLVWLQFW QHXUDO VXEVWUDWHV EHFDPH HYROXWLRQDU\ DGDSWHG WR VHOHFWLYHO\
SURFHVVNQRZOHGJHFDWHJRULHVIRUZKLFKSHUFHSWXDODQGFRQFHSWXDOGLVWLQFWLRQVOHDGWR
EHKDYLRUDOEHQHILWV &DUDPD]]DDQG6KHOWRQ1HXURSV\FKRORJLFDOGLVWLQFWLRQV




IRU VXUYLYDO HJ WKH GLVWLQFWLRQ EHWZHHQ VRFLDO YV QRQVRFLDO DQG REMHFWUHODWHG
WUDQVLWLYH YV REMHFWXQUHODWHG LQWUDQVLWLYH DFWLRQV )ROORZLQJ WKLV DFFRXQW WKH
QHXUDO SURFHVVLQJ RI DFWLRQ NQRZOHGJH DORQJ WKHVH GLPHQVLRQV VRFLDOLW\ DQG
WUDQVLWLYLW\ KHUHDIWHU VKRXOG EH H[SRVHG WR HYROXWLRQDU\ SUHVVXUH UHVXOWLQJ LQ
FDWHJRU\VSHFLILFDGDSWDWLRQDQGWKXVVHJUHJDWLRQRIWKHUHVSHFWLYHQHXUDOVXEVWUDWHV
7KH VHFRQG DUJXPHQW SURSRVHV WKDW WKH QHXURDQDWRPLFDO RUJDQL]DWLRQ RI DFWLRQ
NQRZOHGJH LV GHWHUPLQHG E\ FRQVWUDLQWV IURP DVVRFLDWHG REMHFW FDWHJRULHV $FWLRQ
UHFRJQLWLRQ FRPSULVHV REMHFW UHFRJQLWLRQ VSHFLILFDOO\ WKH UHFRJQLWLRQ RI WKH DFWLQJ
 
DJHQW DV ZHOO DV RWKHU DJHQWV RU LQDQLPDWH REMHFWV WKDW PLJKW EH LQYROYHG LQ WKH
UHVSHFWLYH DFWLRQ 6WULNLQJO\ WKHUH DUH V\VWHPDWLF OLQNV EHWZHHQ FHUWDLQ DFWLRQ DQG
REMHFWFDWHJRULHV6RFLDODFWLRQV HJ teachcompetesellDUH OLQNHG WRNQRZOHGJH




GLVWLQFWLRQRI REMHFW NQRZOHGJH LV REVHUYHGEHWZHHQ DQLPDWH DQG LQDQLPDWHREMHFWV
&DUDPD]]D DQG 0DKRQ  0DUWLQ  .ULHJHVNRUWH HW DO E LW LV
WHPSWLQJ WR DVVXPH D VLPLODU SURPLQHQW GLVWLQFWLRQ LQ WKH DFWLRQ GRPDLQ EHWZHHQ
VRFLDOLW\DQGWUDQVLWLYLW\
+RZFRXOGWKHQHXUDORUJDQL]DWLRQRIREMHFWDQGDFWLRQNQRZOHGJHEHUHODWHGWRHDFK




PRWLRQSUHIHUHQWLDOO\ DFWLYDWHV'/27&ZKHUHDV WRROPRWLRQSUHIHUHQWLDOO\ DFWLYDWHV
9/27& %HDXFKDPS HW DO   ,Q OLQH ZLWK WKLV PDSSLQJ SURFHVVLQJ RI
VRFLDOO\ UHOHYDQW FXHV GUDZV RQ WKH VXSHULRU WHPSRUDO VXOFXV 676 $OOLVRQ HW DO
&DUWHUDQG+XHWWHO'XULQJDFWLRQUHFRJQLWLRQRQWKHRWKHUKDQGODWHUDO
27&/27&LVSUHGRPLQDQWO\DFWLYDWHGEHVLGHVSUHIURQWDODQGSDULHWDODUHDVWKDWDUH
QRW LQ WKH PDLQ IRFXV RI WKH SUHVHQW VWXG\ 9DQ 2YHUZDOOH DQG %DHWHQV 
&DVSHUVHWDO+RZHYHUWKHSUHFLVHRUJDQL]DWLRQRIDFWLRQVLQ/27&UHPDLQV
XQFOHDU DQG LV D PDWWHU RI FXUUHQW GHEDWH /LQJQDX DQG'RZQLQJ  +HUH ZH
K\SRWKHVL]H WKDW VRFLDO DFWLRQ NQRZOHGJH LV UHSUHVHQWHG LQ WKH YLFLQLW\ RI DQLPDWH
 
DQGRUVRFLDOUHODWHG LQIRUPDWLRQLQ'/27&ZKHUHDV WUDQVLWLYHDFWLRQNQRZOHGJH LV
UHSUHVHQWHGLQWKHYLFLQLW\RILQDQLPDWHREMHFWLQIRUPDWLRQLHDUWLIDFWVLQ9/27&
$V YHQWUDO 27& DOVR UHYHDOV D GLVWLQFWLRQ DORQJ DQLPDF\ DQG LV DOEHLW OHVV RIWHQ
IRXQGWREHDFWLYDWHGGXULQJDFWLRQREVHUYDWLRQ*REELQLHWDO&DVSHUVHWDO
 6KXOW] DQG 0F&DUWK\  LW LV SRVVLEOH WKDW YHQWUDO 27& UHYHDOV D
GLVWLQFWLRQRIVRFLDOIXVLIRUPJ\UXVDQGWUDQVLWLYHDFWLRQVSDUDKLSSRFDPSDOFRUWH[
WRR 7R WHVW WKHVH SUHGLFWLRQVZH XVHG I05,EDVHGPXOWLYR[HO SDWWHUQ DQDO\VLV DQG











6WLPXOL 7KH VWLPXOXV VHW FRQVLVWHG RI  H[HPSODUV RI HLJKW DFWLRQV  DFWLRQ
YLGHRV LQ WRWDO $FWLRQV ZHUH VHOHFWHG IURP IRXU FDWHJRULHV FKDQJH RI SRVVHVVLRQ
WUDQVLWLYHVRFLDOgive takeREMHFWPDQLSXODWLRQWUDQVLWLYHQRQVRFLDOopenclose
FRPPXQLFDWLRQ LQWUDQVLWLYHVRFLDO agree disagree ERG\FRQWDFW DFWLRQ




RI DQRWKHU SHUVRQ :H WKHUHE\ HQVXUHG WKDW EHWZHHQFDWHJRU\ DQDO\VHV FDSWXUH
FDWHJRU\VSHFLILF GLIIHUHQFHV ZKLOH HOLPLQDWLQJ IHDWXUH GLIIHUHQFHV WKDW DUH QRW
HVVHQWLDO IRU DQ DFWLRQ FDWHJRU\ )XUWKHUPRUH  ZH HQVXUHG WKDW ZLWKLQ HDFK
FDWHJRU\ DFWLRQV DUH SHUFHSWXDOO\ VLPLODU ZLWK UHJDUG WR PRYHPHQW NLQHPDWLFV DQG
FRPSOH[LW\:HWKHUHE\JXDUDQWHHGWKDWZLWKLQFDWHJRU\093$UHOLHGRQFRQFHSWXDO
EXWQRWSHUFHSWXDOGLIIHUHQFHVEHWZHHQ WKHWZRDFWLRQVRIDFDWHJRU\$GGLWLRQDOO\E\




FRQWH[WV NLWFKHQ RIILFH WKUHH SHUVSHFWLYHV ULJKW FHQWHU OHIW UHODWLYH WR WKH WDEOH
RULHQWDWLRQ WZRGLIIHUHQW DFWRUV IHPDOHPDOH DQG VL[ GLIIHUHQW REMHFWV WKDWZHUH
SUHVHQWRU LQYROYHG LQ WKHDFWLRQV NLWFKHQFRQWH[W VXJDUFXSKRQH\ MDUFRIIHH MDU
RIILFHFRQWH[WERWWOHSHQER[DOXPLQXPER[7KHDFWUHVVDFWRUVDWRQHLWKHUWKHOHIW
RU WKH ULJKW VLGH DQGXVHG KHUKLV ULJKW RU OHIW KDQG IRU WKH DFWLRQ 6WLPXOXV IDFWRUV
ZHUHEDODQFHGIRUHDFKDFWLRQ
7KH FRQFUHWH DFWLRQ LQVWDQWLDWLRQV ZHUH LPSOHPHQWHG DV IROORZV Give WKH DFWRU
PRYHG DQ REMHFW IURP KHUKLV SHULSHUVRQDO VSDFH LQWR WKH SHULSHUVRQDO VSDFH RI WKH
SDVVLYH SHUVRQTake WKH UHYHUVH RI give LH WKH DFWRU PRYHG DQ REMHFW IURP WKH
SDVVLYH SHUVRQ¶V SHULSHUVRQDO VSDFH LQWR KHUKLV RZQ SHULSHUVRQDO VSDFHOpen WKH
DFWRUFKDQJHGDQREMHFW¶VVWDWHIURPFORVHGLQWRRSHQCloseWKHUHYHUVHRIopenLH
WKH DFWRU FKDQJHG DQ REMHFW¶V VWDWH IURP RSHQ LQWR FORVHG %RWK DFWLRQV UHTXLUHG
YDULRXVGLIIHUHQWNLQHPDWLFVEDVHGRQGLIIHUHQW OLGFDS W\SHV VFUHZSXVKSXOO IOLS




VLJQDOV GLVDJUHHPHQW ZLWK WKH SDVVLYH SHUVRQ WKXPEV GRZQ ZDYLQJ ZLWK LQGH[
ILQJHU1RWHWKDWWKHKHWHURJHQHLW\RIJHVWXUHVHQVXUHGWKDW093$FRXOGQRWUHO\RQ
FRQFUHWH KDQG SRVWXUHV EXW RQO\ RQ WKH DVVRFLDWHG FRPPXQLFDWLYHPHDQLQJStroke
8VLQJ WKH SDOP RI WKH KDQG WKH DFWRU WRXFKHG WKH RWKHU DUP RU KDQG OLJKWO\ DQG
UHSHDWHGO\ DV ZLWK EUXVKLQJ PRYHPHQWV Scratch 8VLQJ WKH ILQJHUWLSV WKH DFWRU
VFUDSHGRUUXEEHGWKHRWKHUDUPRUKDQGDVLIWRUHOLHYHLWFKLQJ
&DWFKWULDOVFRQVLVWHGRIVL[H[HPSODUVRIHDFKRIWKHHLJKWDFWLRQVWKDWGHYLDWHGIURP
WKH RULJLQDO DFWLRQ HJ WLOWLQJ RU OLIWLQJ DQ REMHFW PDNLQJ D PHDQLQJOHVV JHVWXUH
LQFRPSOHWH DFWLRQV HWF  FDWFK WULDO YLGHRV LQ WRWDO $FWLRQ YLGHRV ZHUH ILOPHG
XVLQJ D &DQRQ ' 0DUN ,, FDPHUD DQG HGLWHG LQ L0RYLH $SSOH DQG 0DWODE
0DWK:RUNV55,'6&5B$OOYLGHRVZHUH LGHQWLFDO LQ WHUPVRIDFWLRQ
WLPLQJ LH WKH YLGHRV VWDUWHGZLWK KDQGV RQ WKH WDEOH IROORZHG E\ WKH DFWLRQ DQG
HQGHG ZLWK KDQGV PRYLQJ WR WKH VDPH SRVLWLRQ RI WKH WDEOH 2EMHFW VWDWHV RSHQ
FORVHG DQG SRVLWLRQV LQ IURQW RI WKH DFWUHVVDFWRU RU WKH SDVVLYH SHUVRQ ZHUH
EDODQFHGLQVXFKDZD\WKDWDFWLRQVFRXOGQRWEHSUHGLFWHGIURPWKHVHWWLQJEHIRUHWKH
DFWLRQ VWDUWHG (GLWHG YLGHRV ZHUH JUD\ VFDOH KDG D OHQJWK RI  V  IUDPHV SHU
VHFRQGDQGDUHVROXWLRQRI[SL[HOV
,QWKHVFDQQHUVWLPXOLZHUHEDFNSURMHFWHGRQWRDVFUHHQ+]IUDPHUDWH[
 SL[HOV VFUHHQ UHVROXWLRQ YLD D OLTXLG FU\VWDO SURMHFWRU 2& (03  (SVRQ





'HVLJQ RI WKH I05, H[SHULPHQW 6WLPXOLZHUH SUHVHQWHG LQ DPL[HG HYHQWUHODWHG
GHVLJQ,QHDFKWULDOYLGHRVVZHUHIROORZHGE\DVIL[DWLRQSHULRGWULDOVZHUH
VKRZQSHUEORFN(DFKRIWKHQLQHFRQGLWLRQVHLJKWDFWLRQFRQGLWLRQVSOXVRQHFDWFK
WULDO FRQGLWLRQ ZDV SUHVHQWHG WZLFH SHU EORFN 6L[ EORFNV ZHUH SUHVHQWHG SHU UXQ
VHSDUDWHGE\V IL[DWLRQSHULRGV(DFK UXQVWDUWHGZLWK DV IL[DWLRQSHULRGDQG
HQGHGZLWKDVIL[DWLRQSHULRG,QHDFKUXQWKHRUGHURIFRQGLWLRQVZDVILUVWRUGHU
FRXQWHUEDODQFHG $JXLUUH  (DFK SDUWLFLSDQW ZDV VFDQQHG LQ D VLQJOH VHVVLRQ





WRSUHVVDEXWWRQZLWK WKH ULJKW LQGH[ ILQJHURQD UHVSRQVHEXWWRQER[ZKHQHYHU DQ
DFWLRQZDVPHDQLQJOHVVRUSHUIRUPHGLQFRPSOHWHO\RULQFRUUHFWO\LHLQFDWFKWULDOV
3DUWLFLSDQWVFRXOGUHVSRQGHLWKHUGXULQJWKHPRYLHRUGXULQJWKHIL[DWLRQSKDVHDIWHU
WKH PRYLH 7R HQVXUH WKDW SDUWLFLSDQWV IROORZHG WKH LQVWUXFWLRQV FRUUHFWO\ WKH\
FRPSOHWHGDSUDFWLFHUXQRXWVLGHWKHVFDQQHU3DUWLFLSDQWVZHUHQRWLQIRUPHGDERXWWKH







WKH DFWLQJ SHUVRQ FRQVLGHU SRVVLEOH FRQVHTXHQFHV RI WKH DFWLRQ IRU WKH QRQDFWLQJ
 
SHUVRQ"´5DWLQJVZHUHXVHGWRHQVXUHWKDWWKHDFWLRQVGLIIHUHGVLJQLILFDQWO\DORQJWKH
WZRGLPHQVLRQV DQGZHUH FDWHJRUL]HG DV WUDQVLWLYHLQWUDQVLWLYH DQG VRFLDOQRQVRFLDO
DVLQWHQGHG,QDGGLWLRQSDUWLFLSDQWVZHUHDVNHGWRMXGJHWKHVLPLODULW\RIWKHDFWLRQV
ZLWK UHJDUG WR PRYHPHQW NLQHPDWLFV :H WKHUHE\ HQVXUHG WKDW VRFLDOLW\ DQG
WUDQVLWLYLW\ DUHQRW FRQIRXQGHGE\FRYDULDQFHRIPRYHPHQWGLIIHUHQFHVEHWZHHQ WKH
DFWLRQV )RU HDFK FRPELQDWLRQ RI WKH DFWLRQ FRQGLWLRQV SDUWLFLSDQWV MXGJHG RQ D 
SRLQW /LNHUW VFDOH KRZ VLPLODU KDQG DQG DUP PRYHPHQWV RI WKH UHVSHFWLYH DFWLRQV
ZHUH%HFDXVHGLIIHUHQWDFWLRQLQVWDQWLDWLRQVZHUHVKRZQLQWKHH[SHULPHQWWKH\ZHUH
DVNHG WR IRFXV RQ FRDUVHJUDLQHGPRYHPHQWV WKDW ZHUH VLPLODU DFURVV WKH GLIIHUHQW
LQVWDQWLDWLRQV 7R WHVW IRU FRYDULDQFH EHWZHHQ VRFLDOLW\ WUDQVLWLYLW\ DQG PRYHPHQW
VLPLODULW\ZHFRPSXWHGGLVVLPLODULW\PDWULFHVE\VXEWUDFWLQJHDFKUDWLQJYDOXHIURP
HDFK RWKHU (XFOLGHDQ GLVWDQFH DQG XVHG WKH YHFWRUL]HG WULDQJOH EHORZ WKH PDWUL[
GLDJRQDO IRUDFRUUHODWLRQDQDO\VLVIRUHDFKSDUWLFLSDQW7KHVH5'0YHFWRUVZHUH]
VFRUHG DQG FRUUHODWHG ZLWK HDFK RWKHU WR REWDLQ RQH FRUUHODWLRQ FRHIILFLHQW r SHU
FRUUHODWLRQ VRFLDOLW\WUDQVLWLYLW\ VRFLDOLW\PRYHPHQW VLPLODULW\ WUDQVLWLYLW\
PRYHPHQWVLPLODULW\DQGSDUWLFLSDQW:HWKHQXVHGWKHrYDOXHVLQRQHVDPSOHtWHVWV
WR GHWHFW V\VWHPDWLF FRUUHODWLRQV DFURVV SDUWLFLSDQWV 7KH DYHUDJHG GLVVLPLODULW\
PDWULFHV ZHUH DOVR XVHG DV UHSUHVHQWDWLRQDO GLVVLPLODULW\ PDWULFHV 5'0 IRU
UHSUHVHQWDWLRQDOVLPLODULW\DQDO\VLV56$
'DWD DFTXLVLWLRQ)XQFWLRQDO DQG VWUXFWXUDOGDWDZHUHFROOHFWHGXVLQJ D7%UXNHU
0HG6SHF %LRVSLQ 05 VFDQQHU DQG DQ FKDQQHO ELUGFDJH KHDG FRLO )XQFWLRQDO
LPDJHV ZHUH DFTXLUHG ZLWK D 7ZHLJKWHG JUDGLHQW HFKRSODQDU LPDJLQJ (3,
VHTXHQFHZLWKIDWVXSSUHVVLRQ$FTXLVLWLRQSDUDPHWHUVZHUHDUHSHWLWLRQWLPHRIV
DQHFKRWLPHRIPVDIOLSDQJOHRIDILHOGRIYLHZRIPPDPDWUL[VL]HRI
 [  DQG D YR[HO UHVROXWLRQ RI  [  [ PP:H XVHG  VOLFHV DFTXLUHG LQ
 
DVFHQGLQJ LQWHUOHDYHG RUGHU ZLWK D WKLFNQHVV RI  PP DQG   JDS  PP
6OLFHVZHUH WLOWHG WR UXQSDUDOOHO WR WKH VXSHULRU WHPSRUDO VXOFXV ,Q HDFK IXQFWLRQDO
UXQLPDJHVZHUHDFTXLUHG%HIRUHHDFKUXQZHSHUIRUPHGDQDGGLWLRQDOVFDQWR
PHDVXUH WKH SRLQWVSUHDG IXQFWLRQ 36) RI WKH DFTXLUHG VHTXHQFH WR FRUUHFW WKH
GLVWRUWLRQH[SHFWHGZLWKKLJKILHOGLPDJLQJ=DLWVHYHWDO
6WUXFWXUDO 7ZHLJWKHG LPDJHV ZHUH DFTXLUHG ZLWK DQ 035$*( VHTXHQFH 
VDJLWWDOVOLFHV75 VLQYHUVLRQWLPH PV)$ [PP)29
[[PPUHVROXWLRQ
3UHSURFHVVLQJ 'DWD ZHUH DQDO\]HG XVLQJ %UDLQ9R\DJHU 4;  %UDLQ,QQRYDWLRQ
55,'6&5BLQFRPELQDWLRQZLWKWKH%94;7RROV55,'6&5BDQG





ZDV DOLJQHG WR WKH KLJKUHVROXWLRQ DQDWRP\  SDUDPHWHUV 'DWD ZHUH ' PRWLRQ
FRUUHFWHG WULOLQHDU LQWHUSRODWLRQ ZLWK WKH ILUVW YROXPH RI WKH ILUVW UXQ RI HDFK





8QLYDULDWH I05, DQDO\VLV $ JURXS UDQGRPHIIHFWV 5); JHQHUDO OLQHDU PRGHO
*/0 ZDV FRPSXWHG XVLQJ GHVLJQ PDWULFHV FRQWDLQLQJ SUHGLFWRUV RI WKH  DFWLRQ
 
FRQGLWLRQVFDWFKWULDOVDQGRIWKHSDUDPHWHUVUHVXOWLQJIURP'PRWLRQFRUUHFWLRQ
[\ ] WUDQVODWLRQ DQG URWDWLRQ(DFKSUHGLFWRUZDV FRQYROYHGZLWK DGXDOJDPPD
KHPRG\QDPLF LPSXOVH UHVSRQVH IXQFWLRQ )ULVWRQ HW DO  (DFK WULDO ZDV
PRGHOHGDVDQHSRFKODVWLQJIURPYLGHRRQVHWWRRIIVHWV7KHUHVXOWLQJUHIHUHQFH
WLPHFRXUVHVZHUHXVHG WRILW WKHVLJQDO WLPHFRXUVHVRIHDFKYR[HO6WDWLVWLFDOPDSV
ZHUH WKUHVKROGHG XVLQJ 7KUHVKROG)UHH &OXVWHU (QKDQFHPHQW 7)&( 6PLWK DQG
1LFKROV  DV LPSOHPHQWHG LQ WKH &R60R093$ 7RROER[ 2RVWHUKRI HW DO
:HXVHG0RQWH&DUORVLPXODWLRQVDQGDFRUUHFWHGFOXVWHUWKUHVKROGRIS
   &RQMXQFWLRQV ZHUH FRPSXWHG E\ RXWSXWWLQJ WKH PLQLPXP t YDOXH IRU HDFK
YR[HORIWKHLQSXWPDSV1LFKROVHWDO0DSVZHUHSURMHFWHGRQDFRUWH[EDVHG
DOLJQHGJURXSVXUIDFHIRUYLVXDOL]DWLRQ
0XOWLYR[HO SDWWHUQ DQDO\VLV 093$ 093$ ZDV FDUULHG RXW XVLQJ WKH
&R60R093$ WRROER[ 2RVWHUKRI HW DO  'HVLJQ PDWULFHV FRQWDLQHG 
SUHGLFWRUV UHIOHFWLQJ WKH DFWLRQ FRQGLWLRQV  DFWLRQV [  H[HPSODUV  FDWFK WULDOV
SUHGLFWRUV DQG  SUHGLFWRUV UHVXOWLQJ IURP ' PRWLRQ FRUUHFWLRQ %HWD ZHLJKWV RI
H[SHULPHQWDOFRQGLWLRQVZHUHHVWLPDWHGRQWKHEDVLVRIWULDOVSHUFRQGLWLRQDQGUXQ
UHVXOWLQJLQWZREHWDHVWLPDWHVSHUDFWLRQFRQGLWLRQDQGUXQ7KHWULDOVZHUHVHOHFWHG
IURP HLWKHU WKH ILUVW KDOI EORFNV  RU WKH VHFRQG KDOI EORFNV  RI HDFK UXQ
%HFDXVH WKH  WULDOV VKRZHG GLIIHUHQW LQVWDQWLDWLRQV RI WKH VDPH DFWLRQ GLIIHUHQW








ZHUH FRUUHFWHG IRUPXOWLSOH FRPSDULVRQVXVLQJ7)&( VHHXQLYDULDWH I05, DQDO\VLV
IRUGHWDLOV)RU HDVHRI FRPSDULVRQZHSURMHFWHG WKHPHDQDFFXUDF\PDSV DQG WKH
RXWOLQHV RI WKH FRUUHFWHG FOXVWHUV RQ WKH VDPH FRUWH[EDVHG DOLJQHG JURXS VXUIDFH
'HFRGLQJ DQDO\VHV ZHUH FDUULHG RXW XVLQJ D OLQHDU GLVFULPLQDQW DQDO\VLV /'$
FODVVLILHU
0XOWLFODVV GHFRGLQJ )RUPXOWLFODVV VHDUFKOLJKW093$ DOO HLJKW DFWLRQV ZHUH IHG
LQWR WKH FODVVLILFDWLRQ ,Q HLJKW LWHUDWLRQV HDFK DFWLRQ ZDV GLVFULPLQDWHG IURP WKH




OHDYHRQHRXW FURVV YDOLGDWLRQ LH WKH FODVVLILHU ZDV WUDLQHG XVLQJ WKH GDWD RI 
SDWWHUQVDQGWHVWHGRQLWVDFFXUDF\DWFODVVLI\LQJWKHXQVHHQGDWDIURPWKHUHPDLQLQJ
SDWWHUQ 7KLV SURFHGXUH ZDV FDUULHG RXW LQ  LWHUDWLRQV XVLQJ DOO SRVVLEOH
FRPELQDWLRQVRI WUDLQLQJDQG WHVWSDWWHUQV7KHFODVVLILFDWLRQDFFXUDFLHV IURPWKH
LWHUDWLRQVZHUH DYHUDJHG WR JLYH DPHDQ DFFXUDF\ VFRUHZKLFKZDV DVVLJQHG WR WKH
FHQWUDOYR[HO
$FURVVFDWHJRU\ GHFRGLQJ )RU WKH GHFRGLQJ RI VRFLDOLW\ DQG WUDQVLWLYLW\ ZH
FROODSVHG WKHEHWDYDOXHVRI WKH WZRDFWLRQVZLWKLQ HDFK FDWHJRU\:HXVHG D FURVV
GHFRGLQJ VFKHPH 7R GHFRGH DFWLRQV DORQJ WUDQVLWLYLW\ ZH WUDLQHG WKH FODVVLILHU WR
GLVFULPLQDWH EHWZHHQ WUDQVLWLYH YV LQWUDQVLWLYH DFWLRQV IRU WKH VRFLDO GLPHQVLRQ
JLYHWDNH YV DJUHHGLVDJUHH DQG WHVWHG WKH FODVVLILHU LQ WKH QRQVRFLDO GLPHQVLRQ
RSHQFORVH YV VWURNHVFUDWFK 7R GHFRGH DFWLRQV DORQJ VRFLDOLW\ ZH WUDLQHG WKH
FODVVLILHU WR GLVFULPLQDWH EHWZHHQ VRFLDO YV QRQVRFLDO DFWLRQV IRU WKH WUDQVLWLYH
 
GLPHQVLRQ JLYHWDNH YV RSHQFORVH DQG WHVWHG WKH FODVVLILHU LQ WKH LQWUDQVLWLYH
GLPHQVLRQ DJUHHGLVDJUHH YV VWURNHVFUDWFK %RWK WHVWV ZHUH GRQH YLFH YHUVD LH
WUDLQRQLQWUDQVLWLYHDQGWHVWRQWKHWUDQVLWLYHGLPHQVLRQWUDLQRQQRQVRFLDODQGWHVWRQ
WKH VRFLDO GLPHQVLRQ DQG WKH UHVXOWLQJ DFFXUDFLHV ZHUH DYHUDJHG DFURVV WKH
JHQHUDOL]DWLRQ GLUHFWLRQV $V GHVFULEHG DERYH FODVVLILFDWLRQ DFFXUDFLHV ZHUH
FRPSXWHGXVLQJOHDYHRQHRXWFURVVYDOLGDWLRQ
5HSUHVHQWDWLRQDO VLPLODULW\DQDO\VLV 56$)RU56$.ULHJHVNRUWHHWDOD






5'0V IRU VRFLDOLW\ DQG WUDQVLWLYLW\ GHULYHG IURP WKH EHKDYLRUDO UDWLQJV 5HVXOWLQJ
FRUUHODWLRQFRHIILFLHQWVZHUH)LVKHU WUDQVIRUPHGDQGHQWHUHG LQWRRQHVDPSOH WWHVWV
6WDWLVWLFDOPDSVZHUHFRUUHFWHGIRUPXOWLSOHFRPSDULVRQVXVLQJ7)&(VHHXQLYDULDWH
I05,DQDO\VLVIRUGHWDLOV
9HFWRURI52, DQDO\VLV 7R DQDO\]H WKH WRSRJUDSKLFDO RUJDQL]DWLRQ LQ /27& DQG
927&ZLWKUHVSHFW WR WKHGLIIHUHQWDQDO\VHV PXOWLFODVVDFURVVDQGZLWKLQFDWHJRU\
GHFRGLQJ56$XQLYDULDWHHIIHFWVZHFRQGXFWHGD9HFWRURI52,DQDO\VLV.RQNOH
DQG &DUDPD]]D  7R WKLV HQG ZH GHILQHG GRUVDO DQG YHQWUDO DQFKRU SRLQWV
S676 DQG SDUDKLSSRFDPSDO FRUWH[ 3+& LQ HDFK KHPLVSKHUH EDVHG RQ WKH SHDN
FRRUGLQDWHV RI WKH XQLYDULDWH FRQMXQFWLRQV RI VRFLDOLW\ DQG WUDQVLWLYLW\ )LJ  7KH
DQFKRUSRLQWVZHUHFRQQHFWHGZLWKDVWUDLJKWYHFWRURQWKHIODWWHQHGFRUWLFDOVXUIDFH
7KLVYHFWRU WKXV IXOO\VSDQQHG/27&DQG927&DORQJ WKHGRUVDOYHQWUDOD[LV IURP
 
S676H[SHFWHGWREHVHQVLWLYHWRSHUVRQUHODWHGLQIRUPDWLRQWR3+&H[SHFWHGWREH





DQGXVH WKHXQLYDULDWHUHVSRQVHVIRUFRPSDULVRQSXUSRVHVRQO\ WKHGHILQLWLRQRI WKH
52, YHFWRU ZKRVH DQFKRU SRLQWV DUH EDVHG RQ XQLYDULDWH DFWLYDWLRQ GLIIHUHQFHV LV
LQGHSHQGHQWIURPWKHPDLQDQDO\VHVRILQWHUHVW
)RU D VHFRQG YHFWRURI52, DQDO\VLV DORQJ WKH SRVWHULRUDQWHULRU D[LV WKH DQFKRU
SRLQWV ZHUH EDVHG RQ DQDWRPLFDO ODQGPDUNV 7KH SRVWHULRU HQG ZDV GHILQHG DV WKH
HDUO\YLVXDOFRUWH[DWWKHRFFLSLWDOSROHWKHDQWHULRUHQGZDVGHILQHGDVPLG07*$V
LV GHVFULEHG DERYH WKH DQFKRU SRLQWVZHUH FRQQHFWHGZLWK D VWUDLJKW YHFWRU RQ WKH
IODWWHQHG FRUWLFDO VXUIDFH $ORQJ WKLV YHFWRU ZH GHILQHG D VHULHV RI SDUWLDOO\
RYHUODSSLQJVSKHULFDO52,VPPUDGLXVFHQWHUVVSDFHGPP ,QHDFK52,ZH
FRQGXFWHG 093 GHFRGLQJ DV UHSRUWHG DERYH XVLQJ LGHQWLFDO SDUDPHWHUV DV LQ WKH
ZKROHEUDLQDQDO\VLV
+LHUDUFKLFDO FOXVWHU DQDO\VLV )RU DGGLWLRQDO YLVXDOL]DWLRQ ZH FRPSXWHG
GHQGURJUDPV RI PHDQ QHXUDO 5'0V RI '/27& DQG 9/27& XVLQJ KLHUDUFKLFDO
FOXVWHUDQDO\VLV'/27&DQG9/27&5'0VZHUHH[WUDFWHGIURPWKHYHFWRURI52,
DQDO\VLV7RWKLVHQGZHILUVWGHILQHGWKHFHQWHURIDFWLRQVHQVLWLYH/27&DVWKHSHDN
RI WKH PXOWLFODVV GHFRGLQJ )LJ  DQG WKHQ GHILQHG '/27& DQG 9/27& 52,V
GRUVDOO\DQGYHQWUDOO\RIWKDWSHDNLH'/27&ZDVGHILQHGDVHLJKWDGMDFHQW52,V






%HKDYLRUDO UHVXOWV$OO SDUWLFLSDQWV LGHQWLILHG FDWFK WULDOVZLWK VXIILFLHQW DFFXUDF\
ZKLFKHQVXUHGWKDWSDUWLFLSDQWVSDLGDWWHQWLRQWRWKHDFWLRQYLGHRVPHDQHUURUUDWHV 
±6(0
%HKDYLRUDO UDWLQJV IRU VRFLDOLW\ DQG WUDQVLWLYLW\ UHYHDOHG WKDW DFWLRQV ZHUH FOHDUO\
FDWHJRUL]HG LQWR WUDQVLWLYHYV LQWUDQVLWLYHDQG VRFLDOYVQRQVRFLDO UHVSHFWLYHO\ VHH
)LJ & IRU WKH FRUUHVSRQGLQJ 5'0V GHULYHG IURP WKH UDWLQJV 7KH WZR GLIIHUHQW
UDWLQJV IRU VRFLDOLW\ ZKLFK ZHUH VHQVLWLYH IRU VRFLDOLW\ ZLWK UHVSHFW WR WKH SDVVLYH
SHUVRQRUWKHDFWRUZHUHVWURQJO\FRUUHODWHGZLWKHDFKRWKHUW S
PHDQ U    S  :H WKHUHIRUH FROODSVHG WKH WZR UDWLQJV IRU VXEVHTXHQW
DQDO\VHV6RFLDOLW\DQGWUDQVLWLYLW\GLGQRWFRUUHODWHVLJQLILFDQWO\W S 
 PHDQ U    S    ZKLFK VXJJHVWV WKDW WKH WZR H[SHULPHQWDO
GLPHQVLRQVZHUH LQGHSHQGHQW IURP HDFK RWKHU ,Q DGGLWLRQ WKH WZR GLPHQVLRQV GLG
QRW FRUUHODWH ZLWK PRYHPHQW VLPLODULW\ WUDQVLWLYLW\PRYHPHQW VLPLODULW\ W   
S PHDQU S VRFLDOLW\PRYHPHQWVLPLODULW\W 
S PHDQU S 

%UDLQ UHJLRQV VHQVLWLYH WR DFWLRQ GLVFULPLQDWLRQ 7R JHW DQ RYHUYLHZ RI EUDLQ
UHJLRQVWKDWDUHJHQHUDOO\FDSDEOHRIGLVFULPLQDWLQJDFWLRQVRIGLVWLQFWFDWHJRULHVZH
SHUIRUPHG D PXOWLFODVV VHDUFKOLJKW093$ XVLQJ DOO DFWLRQV RI WKH IRXU FDWHJRULHV
7KLV DQDO\VLV ZDV VHQVLWLYH WR FRQFHSWXDO FKDUDFWHULVWLFV RI WKH DFWLRQ FDWHJRULHV
LQFOXGLQJ VRFLDOLW\ DQG WUDQVLWLYLW\ DV ZHOO DV WR JHQHUDO PRYHPHQW W\SHV
 
FKDUDFWHULVWLFRIWKHGLIIHUHQWFDWHJRULHVHJUHDFKLQJJUDVSLQJZULVWURWDWLRQKDQG
JHVWXUHV ,PSRUWDQWO\ WKH KLJK VWLPXOXV YDULDQFHPLQLPL]HG WKH VHQVLWLYLW\ WR ORZ
OHYHOSHUFHSWXDOGLIIHUHQFHVEHWZHHQDFWLRQVDQGPD[LPL]HGWKHVHQVLWLYLW\ WRDFWLRQ




7KH DQDO\VLV UHYHDOHG KLJKO\ UREXVW DERYH FKDQFH GHFRGLQJ DFFXUDFLHV LQ ODWHUDO
RFFLSLWRWHPSRUDODQGSDULHWDOUHJLRQVWKDWZHUHVWURQJHVWLQOHIWDQGULJKW/27&DQG
PLGGOHLQWUDSDULHWDOVXOFXV,36VXSHULRUSDULHWDOOREH63/UHVSHFWLYHO\DVZHOODV
LQ WKH OHIW SRVWHULRU SRVWFHQWUDO VXOFXV 3R&6DQWHULRU ,36 )LJ $ 'HFRGLQJ
DFFXUDFLHV LQ IURQWDO DQGPHGLDO WHPSRUDO UHJLRQVZHUH VXEVWDQWLDOO\ZHDNHU WKDQ LQ
WKHDIRUHPHQWLRQHGUHJLRQV7DEZKLFKSURYLGHVVXSSRUWWRSUHYLRXVVWXGLHVWKDW




%UDLQ UHJLRQV VHQVLWLYH WR VRFLDOLW\ DQG WUDQVLWLYLW\ GLVWLQFWLRQV 1H[W ZH
LQYHVWLJDWHG WKH IXQFWLRQDO RUJDQL]DWLRQ RI DFWLRQ UHSUHVHQWDWLRQV ZLWK UHVSHFW WR
VRFLDOLW\DQGWUDQVLWLYLW\IHDWXUHV
,Q D ILUVW VWHS ZH VHDUFKHG IRU UHSUHVHQWDWLRQV WKDW DUH VHQVLWLYH WR VRFLDOLW\ DQG
WUDQVLWLYLW\ LQGHSHQGHQWO\ RI WKH FRQFUHWH DFWLRQ VXEFDWHJRU\ 7R WKLV HQG ZH
SHUIRUPHG DQ DFURVVFDWHJRU\ GHFRGLQJ VHDUFKOLJKW DQDO\VLV 7KH JHQHUDO ORJLFZDV
WKHIROORZLQJ:HWUDLQHGDFODVVLILHUWRGHFRGHFDWHJRU\$YV%DQGWHVWHGWKHVDPH
 
FODVVLILHU XVLQJ WKH FDWHJRULHV & YV ' DQG YLFH YHUVD &RQFUHWHO\ WR GHFRGH
VRFLDOLW\VSHFLILF IHDWXUHV ZH WUDLQHG D FODVVLILHU WR GHFRGH FKDQJH RI SRVVHVVLRQ
WUDQVVRFLDOYVREMHFWPDQLSXODWLRQWUDQVQRQVRFLDODQGWHVWHGWKHFODVVLILHUXVLQJ
FRPPXQLFDWLRQLQWUDQVVRFLDOYVERG\FRQWDFWDFWLRQVLQWUDQVQRQVRFLDO/LNHZLVH
WR GHFRGH WUDQVLWLYLW\VSHFLILF IHDWXUHV ZH WUDLQHG D FODVVLILHU WR GHFRGH FKDQJH RI
SRVVHVVLRQ WUDQVVRFLDO YV FRPPXQLFDWLRQ LQWUDQVVRFLDO DQG WHVWHG WKH FODVVLILHU







SHUFHSWXDO IHDWXUHV VXFK DV UHDFKLQJ DQG JUDVSLQJ RI REMHFWV ZKHUHDV VRFLDOLW\
GLVWLQJXLVKHV DFWLRQV EDVHG RQ PRUH VXEWOH SUREDEO\ OHVV SHUFHSWXDO IHDWXUHV
+RZHYHU WKHUH ZHUH DOVR DQDWRPLFDO GLIIHUHQFHV :KLOH GHFRGLQJ RI WUDQVLWLYLW\
FRPSULVHG UHJLRQV LQ GRUVDO DQG YHQWUDO /27& DV ZHOO DV LQ 927& GHFRGLQJ RI




ZLWK UHVSHFW WR VRFLDOLW\ DQG WUDQVLWLYLW\ 7R WKLV HQG ZH SHUIRUPHG D VHDUFKOLJKW
EDVHG 56$ XVLQJ UHSUHVHQWDWLRQDO GLVVLPLODULW\ PDWULFHV 5'0 REWDLQHG IURP
EHKDYLRUDO UDWLQJV IRU VRFLDOLW\ DQG WUDQVLWLYLW\ )LJ  7KH 56$ IRU VRFLDOLW\
UHYHDOHGVLJQLILFDQWHIIHFWVLQELODWHUDOS07*DVZHOODVLQOHIWSRVWFHQWUDOJ\UXV7KH
 
56$ IRU WUDQVLWLYLW\ UHYHDOHG VLJQLILFDQW HIIHFWV WKURXJKRXW ODWHUDO DQG YHQWUDO27&
SHDNLQJLQIXVLIRUPJ\UXV)*3+&DVZHOODVLQWKHSRVWHULRURSHUFXOXP,36DQG
30G:LWKLQ/27&ZKLFKKDVEHHQ VXJJHVWHG WREHGHILQHG DSSUR[LPDWHO\E\ WKH
ERXQGDULHVPLGGOHSRUWLRQRI07*DQWHULRUODWHUDORFFLSLWDOVXOFXVSRVWHULRU676
GRUVDO DQG ,7* YHQWUDO /LQJQDX 	 'RZQLQJ  WKH FOXVWHUV IRXQG IRU
VRFLDOLW\ZHUH ORFDWHGPRUHGRUVDOO\ WKDQ WKRVH IRU WUDQVLWLYLW\ 7DE$W D ODUJHU
WRSRJUDSKLFDOVFDOHKRZHYHUWKHGRUVDOYHQWUDOJUDGLHQWIURPWUDQVLWLYLW\WRVRFLDOLW\
ZDV OHVV VWULFW DV WKHUHZHUHQHDUE\ UHJLRQV ILWWLQJ WKH WUDQVLWLYLW\PRGHO LQ UHJLRQV
RWKHU WKDQ ,7*)*3+& OHIW SRVWHULRU RSHUFXOXP60* DQG ULJKW SRVWHULRU
RSHUFXOXP67*ZKLFKZHUHGRUVDODQGDQWHULRUWRWKHVRFLDOLW\FOXVWHUV

%UDLQ UHJLRQV UHSUHVHQWLQJ FDWHJRU\VSHFLILF VXEW\SHV RI DFWLRQV 7KH SUHYLRXV
DQDO\VLV IRFXVHG RQ WKH DEVWUDFW UHSUHVHQWDWLRQ RI VRFLDOLW\ DQG WUDQVLWLYLW\ IHDWXUHV
LH LQIRUPDWLRQ WKDW JHQHUDOL]HV DFURVV FDWHJRU\VSHFLILF DFWLRQV ,W LV XQFOHDU
KRZHYHU KRZ WKHVH DEVWUDFW GLPHQVLRQV QHXURDQDWRPLFDOO\ UHODWH WR PRUH VSHFLILF
UHSUHVHQWDWLRQVRIDFWLRQ VXEW\SHV7RDGGUHVV WKLVTXHVWLRQZHGHFRGHG WKHDFWLRQV
IRUHDFKFDWHJRU\VHSDUDWHO\XVLQJDZLWKLQFDWHJRU\VHDUFKOLJKW093$LHgiveYV
takeopenYVcloseagreeYVdisagreeDQGstrokeYVscratch7KHFULWLFDOGLIIHUHQFH
EHWZHHQ DFURVVFDWHJRU\ DQG ZLWKLQFDWHJRU\ 093$ LV WKDW WKH IRUPHU UHOLHG RQ
DFWLRQJHQHUDOGLIIHUHQFHVEHWZHHQVRFLDOYVQRQVRFLDODQGWUDQVLWLYHYVLQWUDQVLWLYH
DFWLRQV UHVSHFWLYHO\ ZKHUHDV WKH ZLWKLQFDWHJRU\ 093$ UHOLHG RQ DFWLRQVSHFLILF
GLIIHUHQFHVEHWZHHQWZRDFWLRQVRIWKHVDPHFDWHJRU\$QRWDEOHIHDWXUHRIWKHZLWKLQ
FDWHJRU\ 093$ LV WKDW WKH GHFRGHG FODVVHV DUH SHUFHSWXDOO\ VLPLODU VR WKDW WKH





LV LPSRVVLEOH WKDW WKH GHFRGLQJ UHOLHG RQ DEVROXWH REMHFW SRVLWLRQV +HQFH LQ WKH
ZLWKLQFDWHJRU\093$ FODVVLILFDWLRQ GXH WR SHUFHSWXDO GLIIHUHQFHVZDVPLQLPL]HG
E\ NHHSLQJ FDWHJRU\VSHFLILF IHDWXUHV VXFK DV UHDFKLQJ DQG JUDVSLQJ FRQVWDQW %\
FRQWUDVW LQ WKH DFURVVFDWHJRU\093$ FODVVLILFDWLRQ GXH WR SHUFHSWXDO GLIIHUHQFHV
ZDVPLQLPL]HGE\JHQHUDOL]LQJDFURVVFDWHJRU\VSHFLILFIHDWXUHV,QDGGLWLRQIRUERWK
DSSURDFKHV WKH KLJK VWLPXOXV YDULDQFH HQVXUHG WKDW GHFRGLQJ UHOLHV RQ DEVWUDFW
UHSUHVHQWDWLRQVWKDWJHQHUDOL]HDFURVVIHDWXUHVOLNHHIIHFWRUSHUVSHFWLYHHWF
,Q D ILUVW VWHSZH SHUIRUPHG VHDUFKOLJKW DQDO\VHV IRU HDFK FDWHJRU\ VHSDUDWHO\ )RU






ZHOOZLWK WKH FOXVWHUV IRXQG LQ DSUHYLRXV VWXG\ WKDWGHFRGHGopen YVclose DFWLRQV
XVLQJ GLIIHUHQW VWLPXOL :XUP DQG /LQJQDX  'HFRGLQJ agree YV disagree
FRPPXQLFDWLRQUHYHDOHGVLPLODUFOXVWHUVLQOHIWDQGULJKW/27&DQGOHIWSRVWFHQWUDO
VXOFXV SXQFRUUHFWHGEXW RQO\ WKHFOXVWHU LQ ULJKW/27&VXUYLYHG7)&(
FRUUHFWLRQ'HFRGLQJgiveYV take FKDQJHRISRVVHVVLRQ UHYHDOHGDFOXVWHU LQ ULJKW
/27& S   XQFRUUHFWHG 'HFRGLQJ stroke YV scratch FRQWDFWERG\ DFWLRQ
UHYHDOHG D FOXVWHU LQ ULJKW SUHFHQWUDO J\UXVVXOFXV S   XQFRUUHFWHG $
FRPSDULVRQ RI WKH PDSV UHYHDOHG QR V\VWHPDWLF VHJUHJDWLRQ LQ /27& DORQJ
WUDQVLWLYLW\ DQGRU VRFLDOLW\7KLV LV SHUKDSV QRW VXUSULVLQJ EHFDXVH DQ\KLJKHUOHYHO
 
LQIRUPDWLRQVXFKDVVRFLDOLW\DQGWUDQVLWLYLW\LVFRQVWDQWEHWZHHQWKHGHFRGHGDFWLRQV




7R LQYHVWLJDWH WKHJHQHUDO UHODWLRQVKLSEHWZHHQ UHSUHVHQWDWLRQVRI WKHPRUH DEVWUDFW
GLPHQVLRQVRFLDOLW\DQGWUDQVLWLYLW\ZLWKWKHPRUHFRQFUHWHUHSUHVHQWDWLRQVRIVSHFLILF
DFWLRQVXEW\SHVUHJDUGOHVVRIWKHIRXUFDWHJRULHVZHFROODSVHGWKHDFFXUDF\PDSVRI
WKH ZLWKLQFDWHJRU\ 093$ IRU HDFK SDUWLFLSDQW DQG FRPSXWHG D W WHVW DFURVV WKH
DYHUDJHG PDSV :H UHDVRQHG WKDW WKLV DQDO\VLV VKRXOG UHYHDO DUHDV FRQWDLQLQJ
UHSUHVHQWDWLRQV RI VSHFLILF DFWLRQ VXEW\SHV LUUHVSHFWLYH RI WKH RYHUDUFKLQJ DFWLRQ
FDWHJRU\7KLV DQDO\VLV UHYHDOHG VLJQLILFDQW FOXVWHUV LQ OHIW DQG ULJKW/27&DQG OHIW
3R&6 DW WKH MXQFWLRQ WR WKH LQWUDSDULHWDO VXOFXV )LJ %&OXVWHUV LQ OHIW DQG ULJKW




ZRUWKPHQWLRQLQJ7KHFOXVWHUV LQ3R&6SDUWO\RYHUODSSHGZLWK WKHDQWHULRU LQIHULRU
SDULHWDOSHDNRIWKHPXOWLFODVVGHFRGLQJ,QWHUHVWLQJO\DQWHULRU,3/ZDVIRXQGRQO\WR
D ZHDN H[WHQW LQ WKH DFURVVFDWHJRU\ GHFRGLQJ ,Q OLQH ZLWK SUHYLRXV ILQGLQJV
2RVWHUKRI HW DO 2RVWHUKRI HW DO  /HVKLQVND\D DQG&DUDPD]]D 
:XUPHWDO:XUPDQG/LQJQDXWKLVSDWWHUQRIUHVXOWVVXJJHVWVWKDWOHIW
DQWHULRU,3/UHSUHVHQWVDFWLRQVSHFLILFLQIRUPDWLRQRIDKLJKGHJUHHRIJHQHUDOLW\EXW
LV OHVV OLNHO\ WR UHSUHVHQW KLJKHU RUGHU GLPHQVLRQV OLNH VRFLDOLW\ DQG WUDQVLWLYLW\
$QWHULRU ,3/ WKXV UHYHDOV D IXQFWLRQDO SURILOH WKDW LV GLIIHUHQW IURP WKH SURILOH RI
 
/27& DQG QRWDEO\ RI SRVWHULRUVXSHULRU SDULHWDO FRUWH[ ,3663/ ,Q ,3663/
HIIHFWVZHUHIRXQGRQO\LQWKHPXOWLFODVVGHFRGLQJDQGWKH56$IRUWUDQVLWLYLW\EXWIDU
OHVVLQWKHZLWKLQDQGDFURVVFDWHJRU\GHFRGLQJ,QRWKHUZRUGVQHXUDOSRSXODWLRQVLQ
,3663/ GLIIHUHQWLDWH DFWLRQV IURP RQH FDWHJRU\ IURP DFWLRQV RI RWKHU FDWHJRULHV
ZLWKRXWJHQHUDOL]LQJDFURVVSURSHUWLHVOLNHVRFLDOLW\DQGWUDQVLWLYLW\$WWKHVDPHWLPH
,3663/ GLG QRW GLIIHUHQWLDWH DFWLRQV RI WKH VDPH FDWHJRU\ ZKHQ WKH\ ZHUH
SHUFHSWXDOO\ YHU\ VLPLODU HJ KDYH VLPLODU PRYHPHQW WUDMHFWRULHV 7DNHQ WRJHWKHU
WKHVH ILQGLQJV VXJJHVW WKDW ,3663/ FRGHV FRDUVHJUDLQHG VSDWLDO DFWLRQ IHDWXUHV
VSHFLILF IRU HDFK RI WKH FDWHJRULHV ,Q OLQH ZLWK VWXGLHV RQ WKH UROH RI ,3663/ LQ




8QLYDULDWH DFWLYDWLRQEDVHG HIIHFWV RI VRFLDOLW\ DQG WUDQVLWLYLW\ %RWK DFURVV
FDWHJRU\GHFRGLQJDQG56$DQDO\VHVVXJJHVWGLVWLQFW IXQFWLRQDOSURILOHV LQ'/27&
DQG 9/27& UHJDUGLQJ WKH DFWLRQ GLPHQVLRQV VRFLDOLW\ DQG WUDQVLWLYLW\ &RXOG WKLV
GLVWLQFWLRQ EH GULYHQ E\ LQFUHDVHG DFWLYDWLRQ RI DVVRFLDWHG REMHFW LQIRUPDWLRQ" )RU




DQG .DQZLVKHU  :XUP HW DO  %\ FRQWUDVW REVHUYDWLRQ RI WUDQVLWLYH
DFWLRQV LV OLNHO\ WR GLUHFW DWWHQWLRQ WRZDUGV WKH REMHFW LQYROYHG LQ WKH DFWLRQ DQG
WKHUHE\HQKDQFHWKHSHUFHSWXDODQGVHPDQWLFSURFHVVLQJRIWKDWREMHFW)ROORZLQJWKLV
ORJLF HQKDQFHG SURFHVVLQJ RI SHUVRQ DQG LQDQLPDWH REMHFW LQIRUPDWLRQ VKRXOG EH
 
UHIOHFWHG LQ HQKDQFHG DFWLYDWLRQ LQ EUDLQ UHJLRQV UHSUHVHQWLQJSHUVRQ DQG LQDQLPDWH
REMHFW LQIRUPDWLRQ UHVSHFWLYHO\ 7R LGHQWLI\ UHJLRQV VKRZLQJ VXFK DFWLYDWLRQ
GLIIHUHQFHV ZH FRPSXWHG XQLYDULDWH FRQWUDVW FRQMXQFWLRQV IRU VRFLDO YV QRQVRFLDO
give/take YV open/close DQG agree/disagree YV stroke/scratch DQG WUDQVLWLYH YV
LQWUDQVLWLYH DFWLRQV give/take YVagree/disagree DQGopen/close YV stroke/scratch
UHVSHFWLYHO\)LJ7KHFRQWUDVWFRQMXQFWLRQVRFLDOYVQRQVRFLDOUHYHDOHGELODWHUDO
SRVWHULRUVXSHULRUWHPSRUDOVXOFXVS676LHDUHJLRQW\SLFDOO\DVVRFLDWHGZLWKWKH
SURFHVVLQJ RI VRFLDOO\ UHOHYDQW ERG\ DQG IDFH LQIRUPDWLRQ $OOLVRQ HW DO 
&ULWLFDOO\ LQ ERWK KHPLVSKHUHV WKH FOXVWHUV LQ S676 ZHUH GRUVDO WR WKH '/27&
FOXVWHUV LGHQWLILHG LQ WKH VRFLDOLW\ 56$ 7KH FRQWUDVW FRQMXQFWLRQ IRU WUDQVLWLYH YV
LQWUDQVLWLYH UHYHDOHGELODWHUDO)*3+&ZKLFKFDQEHDVVRFLDWHGZLWK WKHSURFHVVLQJ
RI REMHFW LQIRUPDWLRQ 0DKRQ HW DO  DVZHOO DV WKH ELODWHUDO GRUVDO SUHPRWRU
FRUWH[DQG63/LHUHJLRQVUHFUXLWHGGXULQJWKHREVHUYDWLRQSODQQLQJDQGH[HFXWLRQ
RI UHDFKLQJ DQG JUDVSLQJ PRYHPHQWV %LQNRIVNL DQG %X[EDXP  7XUHOOD DQG
/LQJQDX7KHVHFOXVWHUVRYHUODSSHGZLWKVRPHRIWKHFOXVWHUVLGHQWLILHGLQWKH
WUDQVLWLYLW\56$ZKLFKVXJJHVWV WKDW LQ WKHVH UHJLRQVPXOWLYDULDWHHIIHFWVPLJKWEH
DIIHFWHGE\DFWLYDWLRQRI LQDQLPDWHREMHFWNQRZOHGJHDQGNLQHPDWLF UHSUHVHQWDWLRQV





9HFWRURI52, DQDO\VLV 7R SURYLGH DQ LQWHJUDWHG SLFWXUH RI WKH UHVSRQVHV ZLWK




WKH 927& 3+& 7R WKLV HQG ZH GHILQHG DQFKRU SRLQWV EDVHG RQ WKH XQLYDULDWH
FRQWUDVW FRQMXQFWLRQV IRU VRFLDO YV QRQVRFLDO DQG WUDQVLWLYH YV LQWUDQVLWLYH
UHVSHFWLYHO\ 7KHVH DQFKRU SRLQWV ZHUH FKRVHQ EHFDXVH ZH H[SHFWHG D SXWDWLYH
VHJUHJDWLRQEHWZHHQWUDQVLWLYHDQGVRFLDODFWLRQVWREHPRVWHPLQHQWEHWZHHQUHJLRQV
VHQVLWLYH WRSHUVRQUHODWHG LQIRUPDWLRQDQG LQDQLPDWHREMHFWV UHVSHFWLYHO\%HWZHHQ
WKHVH DQFKRU SRLQWV ZH GHILQHG D YHFWRU RI DGMDFHQW 52,V )URP HDFK 52, ZH
H[WUDFWHG GHFRGLQJ DFFXUDFLHV PXOWLFODVV GHFRGLQJ DFURVV DQG ZLWKLQ FDWHJRU\
GHFRGLQJ 56$ FRUUHODWLRQV DQG XQLYDULDWH EHWD HVWLPDWHV DQG SORWWHG WKHVH






DQGWRD OHVVFOHDUH[WHQW WKHZLWKLQFDWHJRU\GHFRGLQJSHDNHGLQWKH/27&DW WKH
OHYHORI07*,7*7KLVVXJJHVWVWKDWWKLVUHJLRQLVJHQHUDOO\PRVWVHQVLWLYHWRDFWLRQ
LQIRUPDWLRQ  7KH GRUVDO DQG YHQWUDO VLGHV RI WKLV SHDN LQ /27& VKRZHG
SUHIHUHQFHV WRZDUG VRFLDOLW\ DQG WUDQVLWLYLW\ UHVSHFWLYHO\ DFURVVFDWHJRU\ GHFRGLQJ
DQG56$UHYHDOHGVWURQJHUHIIHFWVRIVRFLDOLW\RQWKHGRUVDOFRPSDUHGWRWKHYHQWUDO
VLGH RI WKLV SHDN %\ FRQWUDVW HIIHFWV RI WUDQVLWLYLW\ ZHUH VWURQJHU RQ WKH YHQWUDO
FRPSDUHG WR WKH GRUVDO VLGH RI WKLV SHDN 7KHVH SHDNVZHUH ORFDWHG EHWZHHQ S676
GRUVDOHQGRIWKH/27&WKHPXOWLFODVVGHFRGLQJSHDNLQ/27&PLGRI/27&DQG
,7*YHQWUDOHQGRI/27&ERUGHUWR927&,QOLQHZLWKWKHXQLYDULDWHFRQMXQFWLRQ
DQDO\VLV )LJ  S676 DQG 3+& VKRZHG XQLYDULDWH SUHIHUHQFHV IRU WKH WZR VRFLDO
 
give/takeDQGagree/disagreeDQGWKHWZRWUDQVLWLYHDFWLRQFDWHJRULHVgive/takeDQG




:LWK UHJDUG WR DQ DGGLWLRQDO VHJUHJDWLRQ RI VRFLDOLW\ DQG WUDQVLWLYLW\ LQ927& WKH
ILQGLQJV DUH OHVV FOHDU7KH DFURVVFDWHJRU\GHFRGLQJGLG QRW VKRZ V\VWHPDWLFSHDN
SRVLWLRQV LQ )* DQG 3+& WKDW SRLQW WR D GLVWLQFWLRQ RI VRFLDOLW\ DQG WUDQVLWLYLW\
+RZHYHUDVH[SHFWHGWKH56$UHYHDOHGDEHWWHUILWRIWKHVRFLDOLW\PRGHOLQ)*WKDQ
LQ 3+& ZKHUHDV WKH RSSRVLWH HIIHFW ZDV IRXQG IRU WKH WUDQVLWLYLW\ PRGHO ,W LV




1RWDEO\ DORQJ WKH ZKROH GRUVDOYHQWUDO D[LV WKH DFURVVFDWHJRU\ GHFRGLQJ RI
WUDQVLWLYLW\UHYHDOHGKLJKHUDFFXUDFLHVWKDQVRFLDOLW\ZKHUHDVWKH56$VKRZHGKLJKHU
FRUUHODWLRQV IRU VRFLDOLW\ WKDQ IRU WUDQVLWLYLW\ LQ '/27& VHH DOVR WKH UHVSHFWLYH










)LQDOO\ WR LQYHVWLJDWH WKH JUDGLHQW IURP DFWLRQVSHFLILF WR PRUH JHQHUDO DFWLRQ
IHDWXUHV DORQJ WKH SRVWHULRUDQWHULRU D[LV ZH FRQGXFWHG D VHFRQG YHFWRURI52,





RQO\ VXEWOH YDULDWLRQV DORQJ WKH SRVWHULRUDQWHULRU D[LV LH WKHUH ZDV QR FOHDUO\








FRXOG EH GHFRGHG LQ /27& LQGHSHQGHQWO\ RI WKH VSHFLILF DFWLRQ FDWHJRU\ )RU
H[DPSOH D FODVVLILHU WKDW ZDV WUDLQHG WR GLVWLQJXLVK EHWZHHQ FKDQJH RI SRVVHVVLRQ
VRFLDOWUDQVLWLYHDQGREMHFWPDQLSXODWLRQQRQVRFLDOWUDQVLWLYHDFWLRQVZDVDEOH WR




 'RUVDO DQG YHQWUDO VXEUHJLRQV RI /27& ZHUH SUHIHUHQWLDOO\ RUJDQL]HG DORQJ
VRFLDOLW\ DQG WUDQVLWLYLW\ UHVSHFWLYHO\ 7KH UHSUHVHQWDWLRQDO VLPLODULW\ RI DFWLRQV LQ
'/27&ZDV EHWWHU H[SODLQHG E\ WKH VRFLDOLW\PRGHO WKDQ E\ WKH WUDQVLWLYLW\PRGHO
ZKHUHDV LQ 9/27& WKH RSSRVLWH SDWWHUQ ZDV IRXQG 7KLV VXJJHVWV WKDW '/27&
UHSUHVHQWVVRFLDODQGQRQVRFLDODFWLRQIHDWXUHVGLVWLQFWO\ZKHUHDV9/27&UHSUHVHQWV
WUDQVLWLYHDQGLQWUDQVLWLYHDFWLRQIHDWXUHVGLVWLQFWO\
 ,QIRUPDWLRQ DERXW VSHFLILF DFWLRQV RI WKH VDPH FDWHJRU\ FRXOG EH GHFRGHG LQ
UHJLRQVRI/27&WKDWZHUHSRVWHULRU WR WKHUHJLRQVFRGLQJVRFLDOLW\DQGWUDQVLWLYLW\
7KLV ILQGLQJ VXJJHVWV D VHFRQG RUJDQL]DWLRQ SULQFLSOH LQ /27& WKDW LV D JUDGLHQW




YV LQWUDQVLWLYH DFWLRQ IHDWXUHV UHVSHFWLYHO\ 8VLQJ 56$ ZH GHPRQVWUDWHG WKDW
'/27&SUHIHUHQWLDOO\UHSUHVHQWVDFWLRQVDVSUHGLFWHGE\WKHVRFLDOLW\PRGHOZKHUHDV
9/27& SUHIHUHQWLDOO\ UHSUHVHQWV DFWLRQV DV SUHGLFWHG E\ WKH WUDQVLWLYLW\ PRGHO ,Q
DGGLWLRQ LQ ERWK KHPLVSKHUHV WKH SHDN ORFDWLRQ RI WKH VRFLDO YV QRQVRFLDO DFWLRQ
GHFRGLQJ ZDV GRUVDO WR WKH SHDN ORFDWLRQ RI WKH WUDQVLWLYH YV LQWUDQVLWLYH DFWLRQ
GHFRGLQJ 7RJHWKHU WKHVH ILQGLQJV VKRZ WKDW DFWLRQ LQIRUPDWLRQ DORQJ WKHVH
GLPHQVLRQV LV UHSUHVHQWHG GLIIHUHQWLDOO\ LQ '/27& DQG 9/27& 2YHUDOO DFWLRQ
GHFRGLQJZDVKLJKHVWDWWKHOHYHORI07*,7*)LJ)LJ%\FRQWUDVWXQLYDULDWH
HIIHFWVRIVRFLDOLW\DQGWUDQVLWLYLW\ZHUHIRXQGLQS676DQG)*3+&)LJ±UHJLRQV
LQYROYHG LQ WKH SURFHVVLQJ RI SHUVRQUHODWHG LQIRUPDWLRQ $OOLVRQ HW DO  DQG
LQDQLPDWH REMHFWV &KDR HW DO 0DKRQ HW DO  UHVSHFWLYHO\ $FWLRQV ±
HYHQ IURP GLVWLQFW DFWLRQ FDWHJRULHV OLNH WKRVH LQ RXU VWXG\ ± KDYH VWUXFWXUDO
 
VLPLODULWLHV W\SLFDOO\ LQYROYH WKH G\QDPLF SURFHVVLQJ RI PRWLRQ DQG FKDQJH DUH
W\SLFDOO\ LQWHQWLRQDO HWF DQG DUH WKHUHIRUH OLNHO\ WR EH UHSUHVHQWHG E\ QHXUDO
VXEVWUDWHVZLWKVLPLODU FRPSXWDWLRQDOSURSHUWLHV .DDVDQG&DWDQLD5RVDDQG
7ZHHGDOH,QRWKHUZRUGVDFWLRQVOLNHopengiveagreeDQGscratchDUHPRUH
VLPLODU WR HDFK RWKHU WKDQ WR RWKHU VWUXFWXUDOO\ GLIIHUHQW NLQGV RI LQIRUPDWLRQ OLNH
SHUVRQVDQGLQDQLPDWHREMHFWVHYHQLIWKHVHNLQGVRILQIRUPDWLRQDUHLPSRUWDQWDOEHLW
QRW FRQVWLWXWLYH IRU DFWLRQ UHFRJQLWLRQ 2Q WKLV UHDVRQLQJ RXU ILQGLQJ WKDW DFWLRQ
LQIRUPDWLRQZDV HQFRGHG LQ SUR[LPLW\ EXW QRQRYHUODSSLQJZLWK SHUVRQUHODWHG DQG
LQDQLPDWH REMHFW NQRZOHGJH LV SODXVLEOH 7KH VXEGLYLVLRQ ZLWKLQ DFWLRQSURFHVVLQJ
QHXUDO VXEVWUDWHV DORQJ WKH GRUVDOYHQWUDO D[LV LH '/27& LV PRUH VHQVLWLYH WR
VRFLDOLW\ IHDWXUHVZKHUHDV9/27& LVPRUH VHQVLWLYH WR WUDQVLWLYLW\ IHDWXUHV FDQ EH
H[SODLQHG XQGHU WKH DVVXPSWLRQ WKDW WKH QHXURDQDWRPLFDO RUJDQL]DWLRQ RI DFWLRQ
NQRZOHGJH LV VKDSHG E\ V\VWHPDWLF FRQQHFWLRQV EHWZHHQ REMHFW DQG DFWLRQ
UHSUHVHQWDWLRQV6RFLDOO\UHOHYDQWSHUVRQLQIRUPDWLRQLQGRUVDODUHDVVXFKDVWKH676
VKRXOG EH PRUH VWURQJO\ FRQQHFWHG WR VRFLDO DFWLRQ UHSUHVHQWDWLRQV LQ /27& %\
FRQWUDVWLQDQLPDWHREMHFWLQIRUPDWLRQLQYHQWUDODUHDVVXFKDVWKH,7*DQG)*VKRXOG
EHPRUH VWURQJO\ FRQQHFWHG WR REMHFWGLUHFWHG DFWLRQ UHSUHVHQWDWLRQV LQ/27&7KH
FRQQHFWLRQV WR SHUVRQUHODWHG DQG LQDQLPDWH REMHFW LQIRUPDWLRQ WKXV PLJKW H[HUW
RSSRVLQJ FRQVWUDLQWV RQ WKH UHSUHVHQWDWLRQV RI VRFLDO DQG WUDQVLWLYH DFWLRQV ZKLFK
FRXOG GULYH WKH DQDWRPLFDO VHJUHJDWLRQ LQ WKH REVHUYHG ZD\ 7KLV LQWHUSUHWDWLRQ LV
VXSSRUWHG E\ UHFHQW VWXGLHV WKDW GHPRQVWUDWHG HQKDQFHG IXQFWLRQDO FRQQHFWLYLW\
VSHFLILFIRULQDQLPDWHREMHFWVDUWLIDFWVDQGWRROVEHWZHHQ)*DQGDUHJLRQLQ/27&
RYHUODSSLQJ ZLWK WKH UHJLRQ ZH IRXQG WR EH VHQVLWLYH IRU WUDQVLWLYH YV LQWUDQVLWLYH
DFWLRQ GLVFULPLQDWLRQ +XWFKLVRQ HW DO  6WHYHQV HW DO  /LNHZLVH
 
HIIHFWLYH FRQQHFWLYLW\ EHWZHHQ S676 DQG /27& LV PRGXODWHG E\ VRFLDOO\ UHOHYDQW
FXHVOLNHIDFLDOH[SUHVVLRQV)XUOHWDO
:KDW UHPDLQV XQVSHFLILHG LV WKH NLQG RI LQIRUPDWLRQ WKDW GULYHV WKH REVHUYHG
GLVWLQFWLRQVLQ'/27&DQG9/27&DVUHYHDOHGE\WKH56$DQGWKHDFURVVFDWHJRU\
GHFRGLQJ'R WKH GLVWLQFWLRQV UHIOHFW VHPDQWLF FDWHJRUL]DWLRQVRU DUH WKH\GULYHQE\
VWUXFWXUDO SURSHUWLHV RI WKH REVHUYHG DFWLRQV" 7UDQVLWLYH DFWLRQV FDQ LQGHHG EH
GLIIHUHQWLDWHGIURPLQWUDQVLWLYHDFWLRQVEDVHGRQLQWULQVLFVWUXFWXUDOSURSHUWLHVVXFKDV
WKH UHDFKLQJDQGJUDVSLQJRIREMHFWV ,W LV UHDVRQDEOH WRDVVXPH WKDWQHXUDO V\VWHPV
LPSRUWDQW IRU WKH UHFRJQLWLRQ RI UHDFKLQJ DQG JUDVSLQJ DV ZHOO DV KDQGREMHFW
LQWHUDFWLRQZRXOGEHORFDWHGLQSUR[LPLW\WRUHJLRQVFRGLQJWRROVDQGRWKHUJUDVSDEOH
REMHFWV %UDFFL HW DO  7KH KLJK VWUXFWXUDO VLPLODULWLHV RI DFWLRQV ZLWKLQ WKH
WUDQVLWLYHDQGLQWUDQVLWLYHFDWHJRULHVDUHDOVRUHIOHFWHGLQWKHRYHUDOOKLJKHUDFFXUDFLHV
RI WKH DFURVVFDWHJRU\ GHFRGLQJ IRU WUDQVLWLYLW\ )RU VRFLDO DFWLRQV SHUFHSWXDO
FRPPRQDOLWLHVDUH OHVV HYLGHQWGive DQG take DUHSHUFHSWXDOO\GLIIHUHQW IURPagree





,QFUHDVHGSURFHVVLQJRI WKHSDVVLYHSHUVRQIRUVRFLDODFWLRQV LVXQOLNHO\ WRGULYH WKH
GLVWLQFWLRQEHFDXVH LQ WKDW FDVHRQH VKRXOGDOVRKDYHREVHUYHGXQLYDULDWH DFWLYDWLRQ
GLIIHUHQFHVEHWZHHQVRFLDO DQGQRQVRFLDODFWLRQV LQ/27&ZKLFKZDVQRW WKHFDVH
+RZHYHU WKH VRFLDO DFWLRQV ZHUH GLUHFWHG WR DQRWKHU SHUVRQ DQG FDQ WKXV EH
LQWHUSUHWHG DV LQWHUSHUVRQDO DFWLRQV HYHQ LI WKHUHZDV QRREVHUYDEOH UHDFWLRQRI WKH




XQGHUO\LQJ GLPHQVLRQV VXFK DV VRFLDO VSDFH RU WKH GLUHFWLRQ RI DQ DFWLRQ WRZDUG
DQRWKHUSHUVRQRUQRW$QRWKHUSRVVLELOLW\LVWKDWJHQHUDOGLIIHUHQFHVLQWKHFRPSOH[LW\






UHOLHG RQ VHPDQWLF UHSUHVHQWDWLRQV RI DFWLRQ SULPLWLYHV 6FKDQN  6FKDQN DQG
$EHOVRQ  WKDW ZHUH VLPLODU IRU WKH VRFLDO DFWLRQV DQG WKH WUDQVLWLYH DFWLRQV
UHVSHFWLYHO\,QIDFWWKHVRFLDODFWLRQVXVHGLQRXUVWXG\JLYHWDNHDJUHHGLVDJUHH
LQYROYHG D transfer RI SK\VLFDORUPHQWDO REMHFWV$W WKH VDPH WLPH WKH WUDQVLWLYH
DFWLRQV JLYH WDNHRSHQ FORVH LQYROYHG Dchange RI ORFDWLRQRU FRQILJXUDWLRQRI
REMHFWV $FWLRQ FRQFHSWV WKDW DUH FRPSRVHG RI VLPLODU DFWLRQ SULPLWLYHV ZRXOG
WKHUHIRUHEH FORVH WR HDFKRWKHU LQ UHSUHVHQWDWLRQDO VSDFH LQ OLQHZLWKRXU ILQGLQJV







RI WKH DFURVVFDWHJRU\ GHFRGLQJ1RWH KRZHYHU WKDW WKH UDQJH RI DFFXUDFLHV RI WKH
 
ZLWKLQFDWHJRU\ GHFRGLQJ ZDV UHODWLYHO\ VKDOORZ DQG WKH FOXVWHUV RI ERWK GHFRGLQJ
DQDO\VHV VKRZHG VXEVWDQWLDO RYHUODSV 7KH DQDO\VLV WKHUHIRUH VXJJHVWV RQO\ VXEWOH
SUHIHUHQWLDOGLIIHUHQFHVRIUHSUHVHQWDWLRQDOFRQWHQWDORQJWKHSRVWHULRUDQWHULRUD[LV
&RPSDUHG WR WKH DFURVVFDWHJRU\ GHFRGLQJ WKH ZLWKLQFDWHJRU\ GHFRGLQJ UHOLHG RQ
PRUH VXEWOHGLIIHUHQFHVEHWZHHQ DFWLRQVRI WKH VDPHFDWHJRU\ HJgive YV take RU
agree YVdisagree7KHVHGLIIHUHQFHVZHUH HLWKHU DW DKLJKHUYLVXDO OHYHO HJ WKH
SRVLWLRQFKDQJHRIDQREMHFWDZD\YVWRZDUGWKHERG\RIWKHDFWLQJSHUVRQLQWKHFDVH




LV QRW SRVVLEOH WKDW GHFRGLQJ UHOLHG RQ PRUH JHQHUDO IHDWXUHV FKDUDFWHULVWLF IRU DQ
DFWLRQ FDWHJRU\ HJ WUDQVLWLYLW\ IRU open YV close EHFDXVH ERWK DFWLRQV DUH
WUDQVLWLYH ,Q VXPPDU\ WKH ZLWKLQFDWHJRU\ GHFRGLQJ SUREDEO\ LGHQWLILHG
UHSUHVHQWDWLRQVRIVSHFLILFDFWLRQVXEW\SHVDWDKLJKHUYLVXDODQGRUFRQFHSWXDO OHYHO
:XUPDQG/LQJQDX




FDWHJRU\ GHFRGLQJ ZDV PRVW VHQVLWLYH WR DFWLRQ IHDWXUHV WKDW JHQHUDOL]H DFURVV
FDWHJRULHV DORQJ WKH GLPHQVLRQV VRFLDOLW\ DQG WUDQVLWLYLW\ 7DNHQ WRJHWKHU WKH
GLIIHUHQWSHDNORFDWLRQVRIZLWKLQDQGDFURVVFDWHJRU\GHFRGLQJVXJJHVWWKDWDEVWUDFW
DFWLRQJHQHUDO IHDWXUHV DUH UHSUHVHQWHGPRUHDQWHULRUO\ WKDQ FRQFUHWH DFWLRQVSHFLILF
IHDWXUHV ZKLFK LV LQ OLQH ZLWK UHFHQW SURSRVDOV RQ WKH IXQFWLRQDO RUJDQL]DWLRQ RI
 
/27& IURP FRQFUHWH WR DEVWUDFW DQG IURP YLVXDO WR DPRGDO DFWLRQ UHSUHVHQWDWLRQV




2XU UHVXOWV VXJJHVW D WRSRJUDSKLF RUJDQL]DWLRQ RI /27& DORQJ WZR PDMRU D[HV D
GRUVDO YV YHQWUDO GLVWLQFWLRQ WKDW VHJUHJDWHV VRFLDO YV REMHFWUHODWHG DFWLRQ
LQIRUPDWLRQ UHVSHFWLYHO\ DQG D SRVWHULRUWRDQWHULRU JUDGLHQW IURP VSHFLILF DFWLRQ
VXEW\SHVWREURDGHUDFWLRQFDWHJRULHVWKDWJHQHUDOL]HDFURVVFRQFUHWHDFWLRQVXEW\SHV
7KLVDFWLRQWRSRJUDSK\JDLQVLWVSODXVLELOLW\IURPWKHGRFXPHQWHGREMHFWWRSRJUDSK\
ZKLFK GLVWLQJXLVKHV IDFHVERGLHV YV DUWLIDFWV DQG WKHLU FRQQHFWLYLW\ 7RJHWKHU RXU











%HDXFKDPS 06 /HH .( +D[E\ -9 0DUWLQ $  3DUDOOHO YLVXDO PRWLRQ
SURFHVVLQJ VWUHDPV IRU PDQLSXODEOH REMHFWV DQG KXPDQ PRYHPHQWV 1HXURQ

%HDXFKDPS06/HH.(+D[E\-90DUWLQ$)05,UHVSRQVHVWRYLGHRDQG




%UDFFL 6 ,HWVZDDUW 0 3HHOHQ 09 &DYLQD3UDWHVL &  'LVVRFLDEOH QHXUDO
UHVSRQVHV WRKDQGVDQGQRQKDQGERG\SDUWV LQKXPDQOHIWH[WUDVWULDWHYLVXDO
FRUWH[-1HXURSK\VLRO
%UDFFL6&DYLQD3UDWHVL& ,HWVZDDUW0&DUDPD]]D$ 3HHOHQ09 &ORVHO\





&DUDPD]]D $ 0DKRQ %=  7KH RUJDQL]DWLRQ RI FRQFHSWXDO NQRZOHGJH WKH
HYLGHQFH IURP FDWHJRU\VSHFLILF VHPDQWLF GHILFLWV 7UHQGV &RJQ 6FL 

&DUWHU 50 +XHWWHO 6$  $ QH[XV PRGHO RI WKH WHPSRUDOSDULHWDO MXQFWLRQ
7UHQGV&RJQ6FL




'RZQLQJ 3( &KDQ $: 3HHOHQ 09 'RGGV &0 .DQZLVKHU 1  'RPDLQ
VSHFLILFLW\LQYLVXDOFRUWH[&HUHE&RUWH[
)ULVWRQ .- )OHWFKHU 3 -RVHSKV 2 +ROPHV $ 5XJJ0' 7XUQHU 5  (YHQW
UHODWHGI05,FKDUDFWHUL]LQJGLIIHUHQWLDOUHVSRQVHV1HXURLPDJH




RQ WKH VRFLDO EUDLQ D FRPSDULVRQRI WKHRU\ RIPLQG WDVNV -&RJQ1HXURVFL

*UXEHU -  /H[LFDO 6WUXFWXUHV LQ 6\QWD[ DQG 6HPDQWLFV 1HZ <RUN 1RUWK
+ROODQG
+XWFKLVRQ50&XOKDP-&(YHUOLQJ6)ODQDJDQ-5*DOOLYDQ-3'LVWLQFWDQG
GLVWULEXWHG IXQFWLRQDO FRQQHFWLYLW\ SDWWHUQV DFURVV FRUWH[ UHIOHFW WKH GRPDLQ
VSHFLILF FRQVWUDLQWV RI REMHFW IDFH VFHQH ERG\ DQG WRRO FDWHJRU\VHOHFWLYH
PRGXOHVLQWKHYHQWUDOYLVXDOSDWKZD\1HXURLPDJH
-DFNHQGRII 56  6HPDQWLF ,QWHUSUHWDWLRQ LQ*HQHUDWLYH *UDPPDU &DPEULGJH
0DVV0,73UHVV
 
.DDV -+ &DWDQLD.& +RZ GR IHDWXUHV RI VHQVRU\ UHSUHVHQWDWLRQV GHYHORS"
%LR(VVD\V  QHZV DQG UHYLHZV LQ PROHFXODU FHOOXODU DQG GHYHORSPHQWDO
ELRORJ\
.RQNOH 7 &DUDPD]]D $  7ULSDUWLWH RUJDQL]DWLRQ RI WKH YHQWUDO VWUHDP E\
DQLPDF\DQGREMHFWVL]H-1HXURVFL
.ULHJHVNRUWH 1 *RHEHO 5 %DQGHWWLQL 3  ,QIRUPDWLRQEDVHG IXQFWLRQDO EUDLQ
PDSSLQJ3URF1DWO$FDG6FL86$
.ULHJHVNRUWH10XU0%DQGHWWLQL3 D5HSUHVHQWDWLRQDO VLPLODULW\DQDO\VLV 
FRQQHFWLQJ WKH EUDQFKHV RI V\VWHPV QHXURVFLHQFH )URQWLHUV LQ V\VWHPV
QHXURVFLHQFH
.ULHJHVNRUWH 1 0XU 0 5XII '$ .LDQL 5 %RGXUND - (VWHN\ + 7DQDND .
%DQGHWWLQL3$E0DWFKLQJFDWHJRULFDOREMHFWUHSUHVHQWDWLRQVLQLQIHULRU
WHPSRUDOFRUWH[RIPDQDQGPRQNH\1HXURQ




0DKRQ%=0LOOHYLOOH 6& 1HJUL *$ 5XPLDWL 5, &DUDPD]]D$0DUWLQ$ 
$FWLRQUHODWHG SURSHUWLHV VKDSH REMHFW UHSUHVHQWDWLRQV LQ WKH YHQWUDO VWUHDP
1HXURQ
0DUWLQ $  7KH UHSUHVHQWDWLRQ RI REMHFW FRQFHSWV LQ WKH EUDLQ $QQX 5HY
3V\FKRO
1LFKROV 7 %UHWW 0 $QGHUVVRQ - :DJHU 7 3ROLQH -%  9DOLG FRQMXQFWLRQ
LQIHUHQFHZLWKWKHPLQLPXPVWDWLVWLF1HXURLPDJH
2RVWHUKRI117LSSHU63'RZQLQJ3( 9LHZSRLQW LQGHSHQGHQFHRI DFWLRQ
UHSUHVHQWDWLRQVDQ093$VWXG\-&RJQ1HXURVFL




EDVHG LQIRUPDWLRQ PDSSLQJ UHYHDOV FURVVPRGDO YLVLRQDFWLRQ UHSUHVHQWDWLRQV
LQ KXPDQ SDULHWDO DQG RFFLSLWRWHPSRUDO FRUWH[ - 1HXURSK\VLRO 




















6FKZDU]EDFK- $VLPSOH IUDPHZRUN $6) IRUEHKDYLRUDODQGQHXURLPDJLQJ
H[SHULPHQWV EDVHG RQ WKH SV\FKRSK\VLFV WRROER[ IRU 0$7/$% %HKDYLRU
UHVHDUFKPHWKRGV
6KXOW] 6 0F&DUWK\ *  *RDOGLUHFWHG DFWLRQV DFWLYDWH WKH IDFHVHQVLWLYH
SRVWHULRU VXSHULRU WHPSRUDO VXOFXV DQG IXVLIRUP J\UXV LQ WKH DEVHQFH RI
KXPDQOLNHSHUFHSWXDOFXHV&HUHE&RUWH[
6PLWK 60 1LFKROV 7(  7KUHVKROGIUHH FOXVWHU HQKDQFHPHQW DGGUHVVLQJ
SUREOHPV RI VPRRWKLQJ WKUHVKROG GHSHQGHQFH DQG ORFDOLVDWLRQ LQ FOXVWHU
LQIHUHQFH1HXURLPDJH
6WHYHQV :' 7HVVOHU 0+ 3HQJ &6 0DUWLQ $  )XQFWLRQDO FRQQHFWLYLW\
FRQVWUDLQV WKH FDWHJRU\UHODWHG RUJDQL]DWLRQ RI KXPDQ YHQWUDO
RFFLSLWRWHPSRUDOFRUWH[+XP%UDLQ0DSS
7KRPSVRQ6FKLOO 6/  1HXURLPDJLQJ VWXGLHV RI VHPDQWLF PHPRU\ LQIHUULQJ
KRZIURPZKHUH1HXURSV\FKRORJLD
7XFFLDUHOOL 5 7XUHOOD / 2RVWHUKRI 11 :HLV] 1 /LQJQDX $  0(*
0XOWLYDULDWH $QDO\VLV 5HYHDOV (DUO\ $EVWUDFW $FWLRQ 5HSUHVHQWDWLRQV LQ WKH
/DWHUDO2FFLSLWRWHPSRUDO&RUWH[-1HXURVFL
7XUHOOD / /LQJQDX $  1HXUDO FRUUHODWHV RI JUDVSLQJ )URQW +XP 1HXURVFL

9DQ 2YHUZDOOH ) %DHWHQV .  8QGHUVWDQGLQJ RWKHUV








 DFWLRQV"$ IXQFWLRQDOPDJQHWLF UHVRQDQFH LPDJLQJ VWXG\
+XP%UDLQ0DSS
:XUP 0) $ULDQL * *UHHQOHH 0: /LQJQDX $  'HFRGLQJ &RQFUHWH DQG
$EVWUDFW $FWLRQ 5HSUHVHQWDWLRQV 'XULQJ ([SOLFLW DQG ,PSOLFLW &RQFHSWXDO
3URFHVVLQJ&HUHE&RUWH[
=DLWVHY0+HQQLJ - 6SHFN2  3RLQW VSUHDG IXQFWLRQPDSSLQJZLWK SDUDOOHO












7DEOH  &OXVWHUV LGHQWLILHG LQ PXOWLFODVV DFWLRQ GHFRGLQJ DQG DFURVVFDWHJRU\
GHFRGLQJRIVRFLDOLW\DQGWUDQVLWLYLW\
5HJLRQ [ \ ] t p $FFXUDF\
all categories (multiclass decoding; chance = 12.5%) 
OHIW/27&     ( 
ULJKW/27&     ( 
OHIW,3663/     ( 
ULJKW,3663/     ( 
OHIW3R&6D,36     ( 
ULJKW3R&6     ( 
OHIW30Y     ( 
ULJKW30Y     ( 
OHIW30G     ( 
OHIW,)*     ( 
sociality (across category decoding; chance = 50%)
OHIW/27&     ( 
ULJKW/27&     ( 
OHIW726,36     ( 
ULJKW726,36     ( 
OHIW60*     ( 
transitivity (across category decoding; chance = 50%) 
OHIW/27&     ( 
ULJKW/27&     ( 
OHIW60*     ( 
ULJKW60*     ( 
OHIW)*3+&     ( 
OHIW30G     ( 
ULJKW30G     ( 
OHIW,)*     ( 

3HDNFRRUGLQDWHVRIFRUUHFWHGFOXVWHUVLQ7DODLUDFKFRRUGLQDWHV[\]$EEUHYLDWLRQVD,36DQWHULRULQWUDSDULHWDO
VXOFXV)*IXVLIRUPJ\UXV,)*LQIHULRU IURQWDOJ\UXV,36 LQWUDSDULHWDOVXOFXV/27& ODWHUDORFFLSLWRWHPSRUDO






5HJLRQ [ \ ] t p 
sociality RSA 
OHIW/27&     (
ULJKW/27&     (
OHIW3R&*     (
transitivity RSA 
OHIW927&)*3+&     (
ULJKW927&)*3+&     (
ULJKW/27&     (
OHIW60*RSHUFXOXP     (
ULJKW
60*RSHUFXOXP67*     (
OHIW,3663/     (
ULJKW63/     (
OHIW30G     (
ULJKW30G     (
OHIWFXQHXV     (
ULJKWFXQHXV     (

3HDN FRRUGLQDWHV RI FRUUHFWHG FOXVWHUV LQ 7DODLUDFK FRRUGLQDWHV [\] $EEUHYLDWLRQV )* IXVLIRUP J\UXV






5HJLRQ [ \ ] t p $FFXUDF\
all categories (averaged) 
OHIW/27&     ( 
ULJKW/27&     ( 
OHIWYHQWUDO3R&6     ( 
OHIWGRUVDO3R&6     ( 
give vs. take 
ULJKW/27&     ( 
ULJKW/27&     ( 
OHIW3R&*     ( 
open vs. close 
OHIW/27&     ( 
ULJKW/27&     ( 
ULJKW07*     ( 
OHIW3R&6D,36     ( 
ULJKW63/     ( 
agree vs. disagree 
ULJKW/27&     ( 
OHIW/27&07*     ( 
OHIW/27&     ( 
OHIW3R&6     ( 
OHIW,3663/     ( 
stroke vs. scratch 
ULJKW30G     ( 









5HJLRQ [ \ ] t p 
social vs. nonsocial 
OHIWS676     (
ULJKWS676     (
transitive vs. intransitive 
OHIW)*3+&     (
ULJKW)*3+&     (
OHIW30G     (
ULJKW30G     (
OHIW63/     (
ULJKW63/     (

3HDNFRRUGLQDWHVRIFRUUHFWHGFOXVWHUV LQ7DODLUDFKFRRUGLQDWHV[\]$EEUHYLDWLRQV)*IXVLIRUPJ\UXV3+&





)LJXUH  $ ([SHULPHQWDO GHVLJQ ZLWK WKH IDFWRUV 75$16,7,9,7< DQG
62&,$/,7<XVLQJDFWLRQVIURPIRXUGLVWLQFWFDWHJRULHVFKDQJHRISRVVHVVLRQREMHFW
PDQLSXODWLRQ FRPPXQLFDWLRQ DQGERG\FRQWDFW DFWLRQV %6WLPXOXVYDULDQFH 
YLGHRV SHU FRQGLWLRQ$FWLRQVZHUH ILOPHG IURP GLIIHUHQW SHUVSHFWLYHV LQ GLIIHUHQW
FRQWH[WV DQG LQYROYHG GLIIHUHQW SHUVRQV DQG REMHFWV WR HQVXUH WKDW 093$ WDUJHWV
DEVWUDFW DFWLRQ UHSUHVHQWDWLRQV WKDW JHQHUDOL]H DFURVV YDULRXVSHUFHSWXDO GLPHQVLRQV
& 5HSUHVHQWDWLRQDO GLVVLPLODULW\ PDWULFHV 5'0V IRU VRFLDOLW\ DQG WUDQVLWLYLW\
REWDLQHGIURPEHKDYLRUDOUDWLQJVDYHUDJHGDFURVVSDUWLFLSDQWV

)LJXUH 0HDQ DFFXUDF\PDSV RI WKH VHDUFKOLJKWEDVHGPXOWLFODVV GHFRGLQJ HDFK
DFWLRQ DJDLQVW WKH UHPDLQLQJ VHYHQ DFWLRQV FKDQFH    $ DQG WKH DFURVV







)LJXUH  0HDQ DFFXUDF\ PDSV IRU VHDUFKOLJKWEDVHG ZLWKLQFDWHJRU\ GHFRGLQJ
FKDQFH    RI HDFK DFWLRQ FDWHJRU\ $ DQG FROODSVHG DFURVV FDWHJRULHV %
&OXVWHUVVXUYLYLQJ7)&(FRUUHFWLRQIRUPXOWLSOHFRPSDULVRQVDUHRXWOLQHGLQUHG

)LJXUH  3HDN FOXVWHUV RI WKH DFURVVFDWHJRU\ GHFRGLQJ RI VRFLDOLW\ UHG DQG
WUDQVLWLYLW\ EOXH DQG RI WKH ZLWKLQFDWHJRU\ GHFRGLQJ DOO FDWHJRULHV FROODSVHG
 
JUHHQ 3HDN FOXVWHUV ZHUH FUHDWHG E\ LGHQWLI\LQJ WKH SHDN YHUWH[ DQG DGGLQJ 
DGMDFHQW YHUWLFHV ZLWK WKH QH[W KLJKHVW W YDOXHV LQ DQ LWHUDWLYH PDQQHU LH DIWHU
DGGLQJ WKH VHFRQG YHUWH[ WR WKH SHDN YHUWH[ WKH WKLUG YHUWH[ DGMDFHQW WR WKH WZR
YHUWLFHVZLWK WKH KLJKHVW W YDOXHZDV DGGHG HWF)6 IXVLIRUP VXOFXV ,7* LQIHULRU
WHPSRUDO J\UXV ,76 LQIHULRU WHPSRUDO VXOFXV /Q6 OXQDWH VXOFXV /2* ODWHUDO




QRQVRFLDOWUDQVLWLYH DQG VRFLDOLQWUDQVLWLYH YV QRQVRFLDOLQWUDQVLWLYH UHG DQG
WUDQVLWLYLW\ VRFLDOWUDQVLWLYH YV VRFLDOLQWUDQVLWLYH DQG QRQVRFLDOWUDQVLWLYH YV
QRQVRFLDOLQWUDQVLWLYH EOXH &OXVWHUV DUH WKUHVKROGHG XVLQJ 7)&( FRUUHFWLRQ IRU
PXOWLSOHFRPSDULVRQV

)LJXUH  9HFWRURI52, DQDO\VLV DORQJ WKH GRUVDOYHQWUDO D[LV 7R LQYHVWLJDWH WKH
VRFLDOLW\WUDQVLWLYLW\ JUDGLHQW GHFRGLQJ DFFXUDFLHV PXOWLFODVV DFURVV DQG ZLWKLQ
FDWHJRU\ GHFRGLQJ RI WUDQVLWLYLW\ DQG VRFLDOLW\ 56$ FRUUHODWLRQV RI QHXUDO 5'0V
ZLWKWKHWUDQVLWLYLW\DQGVRFLDOLW\PRGHOVDQGXQLYDULDWHEHWDHVWLPDWHVIRUHDFKDFWLRQ
FDWHJRU\DUHSORWWHGDVDIXQFWLRQRISRVLWLRQRQWKHGRUVDOYHQWUDOD[LVIURPS676WR
3+&VHH0HWKRGVIRUGHWDLOV7KHFRORUEDUFRUUHVSRQGV WR WKHFRORUVRI WKH52,V
SURMHFWHG RQ WKH LQIODWHG FRUWH[ VXUIDFH /DEHOV GHQRWH WKH DSSUR[LPDWH DQDWRPLFDO
UHJLRQVLQ/27&DQG927&6KDGHGDUHDVDURXQGWKHFXUYHVUHSUHVHQW6(0DFURVV
VXEMHFWV%ODFNDUURZVLQGLFDWHSHDNVRIWKHPXOWLFODVVGHFRGLQJ5HGDQGEOXHDUURZV
LQGLFDWH SHDNV LQ /27& ORFDWHG GRUVDOO\ DQG YHQWUDOO\ RI WKHPXOWLFODVV SHDN IRU
 









JUDGLHQW IURP DFWLRQVSHFLILF WR JHQHUDO DFWLRQ LQIRUPDWLRQ DFURVV DQG ZLWKLQ
FDWHJRU\ GHFRGLQJ DFFXUDFLHV DUH SORWWHG DV D IXQFWLRQRI SRVLWLRQRQ WKH SRVWHULRU
DQWHULRUD[LVIURPHDUO\YLVXDOFRUWH[(9&WRPLG07*VHH0HWKRGVIRUGHWDLOV
&RORU EDUV FRUUHVSRQG WR WKH FRORUV RI WKH 52,V SURMHFWHG RQ WKH LQIODWHG FRUWH[
VXUIDFH/DEHOVGHQRWH WKHDSSUR[LPDWHDQDWRPLFDO UHJLRQV IURP(9&WRPLG07*
6KDGHGDUHDVDURXQGWKHFXUYHVUHSUHVHQW6(0DFURVVVXEMHFWV










